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OVERLAPPING INTERNATIONAL DISASTER LAW APPROACHES WITH INTERNATIONAL ENVIRONMENTAL LAW REGIMES TO ADDRESS LATENT ECOLOGICAL DISASTER
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International Disaster Law (IDL) and International Environmental Law (JEL) have developed as two separate subsets of public international law. IDL has until recently focused largely on developing effective disaster relief laws, while JEL has focused on addressing long-term transboundary environmental crises. This Article argues that the connection between the two legal regimes has been undervalued. Using the ecological case study of excess nutrients (e.g., nitrogen and phosphorus), this Article posits that almost forty years of international legal efforts have failed to reverse the current trend of increasing coastal "dead zones" due to the existence of a form of "bystander effect" whereby nations wait for other nations to react first. To avoid this bystander effect, this Article suggests that the implementation of IEL obligations would benefit from taking an IDL approach by refraining land-based pollution as a disaster risk reduction priority and by applying disaster risk reduction approaches to the problem. While there will continue to be great demand for disaster relief activities, investing in legal approaches that reduce community vulnerability to longterm ecological hazards may avoid future ecological disasters.
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INTRODUCTION
In 1598, Florio wrote in the Worlde of Wordes that disaster must be defined as "mischance" or "ill lucke."' And in 1875, Whitney wrote that " [d] isaster is etymologically a mishap due to a baleful stellar aspect."
2 Both of these references allude to "disaster" as something driven by external forces like fate or the stars. During most of human history, we have imagined "disaster" as something that happens to us simply by being in the wrong place at the wrong time. But these ideas perpetuate the illusion that we operate independently from our environment, rather than recognizing humans as active creators of our own environmental contexts. Florio and Whitney's concepts of "disaster" ignore the part that human systems play in creating "disasters"-some of which are short-lived, like tropical storms, and others, such as gradual toxic releases, that play out over the course of 1 Disaster, OxFORD ENGLISH DICTIONARY (2d ed. 2015).
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decades. As societies, we respond to immediate catastrophes like storms with disaster relief and with some effort to avoid future disasters through early warning systems; however, we overlook the impending signs of tipping points associated with latent ecological hazards.
This Article proceeds from the premise that ecological hazards and vulnerability are an inevitable part of life.
The existence of these hazards, however, need not culminate in disaster due to the failure to manage incremental risk. Disasters only happen when the vulnerability of a community to a hazard or risk exceeds the various capacities of a community to respond to a given hazard.! The disciplines of international environmental law (IEL) and international disaster law (IDL) were both created to provide socially mediated responses to hazards, vulnerability, and risks. However, these disciplines proceed down separate and distinct tracks in terms of how they respond to the preconditions for disaster. IEL takes a long-term view based on creating incremental and cooperative responses to environmental threats. IDL, on the other hand, focuses on targeted rapid risk reduction in order to avoid human suffering and property damage, including damage to environmental amenities. The two sets of practices rarely intersect.
This Article proposes that IEL has much to learn from the practices of IDL regarding building robust networks of practitioners capable of implementing contingency plans to reduce community vulnerability by systematically managing long-term hazards. More concretely, this Article will examine as a case study the growing global problem of ecological "dead zones" (discrete areas of low-oxygen concentration) where long-term drivers, such as unmanaged human agricultural activities and human waste disposal, are rapidly destroying living coastal resources, including fisheries.s This Article will compare the current legal approaches to managing the known hazard of excessive nutrients in watercourses, particularly marine waters, to an approach that would privilege rapid risk reduction when ecological thresholds are either being approached or have been exceeded. The Article concludes by suggesting that applying concepts of systematic disaster risk reduction to the implementation of international environmental legal regimes may enhance the effective domestic implementation of IEL. Understanding the danger A hazard is a set of physical conditions that pose a threat to a socio-ecological systern. High winds from a hurricane are an example of a hazard. Vulnerability is the sensitivity of a system to resist or adapt to a given hazard. Nick Brooks, Vulnerability, Risk of exceeding ecological thresholds demands greater systematic legal attention at both the regional and national levels.
SYNERGIES BETWEEN INTERNATIONAL DISASTER LAW AND INTERNATIONAL ENVIRONMENTAL LAW
Public international law exists to address coordination challenges between sovereign states ranging from implementing global trade rules to managing natural resources from commons such as the high seas. Through treaty mechanisms and international institution building, States acknowledge that the ability to respond to specific crises often exceeds the capacity of any one state to act and requires actions by multiple states to address and resolve a known problem, such as the production and distribution of ozone-depleting substances. IEL and IDL are two of the youngest sub-disciplines of public international law designed to coordinate state responses to events that exceed the response capacity of any one state. Until recently, both sub-disciplines have been largely reactive. States have generally negotiated IEL frameworks to manage responses to national activities that have transboundary impacts on health and the environment, as reflected in the recent Minamata Convention on Mercury, the Montreal Protocol on Ozone Depleting Substances, or the Convention in Trade of Endangered Species.! Likewise, States have negotiated IDL frameworks, such as the Kyoto Customs Convention and the Tampere Telecommunications Convention, to respond to known coordination problems associated with disaster responses.
Even though States negotiate both IEL and IDL agreements to address coordination solutions to address situations that exceed the capacity of any single state to act, IEL and IDL, as public international law sub-disciplines, have historically operated in separate governance tracks with little exchange of ideas between the two disciplines. At the international scale, IEL practitioners look to the United Nations Environmental Programme (UNEP) and to the secretariats of the various multilateral treaties for guidance. At the national scale, various ministries or departments of the environment, conservation, fisheries, or agriculture 6 In the past decade, ecologists have developed a body of literature focusing on the significance of ecological thresholds and resilience. This literature highlights the need for rapid responses to address certain environmental conditions that could lead to ecological regime shifts. domesticate IEL obligations and principles. IDL practitioners rely upon very different institutions and look towards institutions such as the United Nations Human Rights Bodies, the International Federation of the Red Cross, the International Customs Organization, or the World Food Programme. Domestically, emergency management agencies implement IDL principles and law. As a result, while both disciplines strive to identify and manage a variety of hazards, ranging from depletion of endangered species to a lack of emergency supplies during an emergency, there is little cross-pollination of ideas between the disciplines of IDL and IEL. Institutionalized into separate regimes by states, JEL and IDL rarely overlap in practice, even though there may be opportunities for interactions between the regimes that can achieve positive outcomes for both environmental and disaster reduction objectives.
9 For example, there is increasing recognition of how restoring habitats such as mangrove forests can also provide disaster risk reduction by providing tropical storm barriers. Until quite recently, these types of win-win interactions between the disciplines of IEL and IDL, where environmental work is undertaken to enhance disaster risk outcomes, have been relatively uncommon.
One potential reason for the current lack of coordination between IDL and IEL practitioners is the concept of expected reaction time in each discipline. States have conceived of IDL as a legal regime designed to coordinate emergency response. Until the more recent policy efforts to mainstream disaster risk reduction,'o IDL has focused almost all of its attention on coordinating international disaster relief efforts." Obligations must be fulfilled within hours or days to comply with the objectives of much of existing IDL law, since policymakers measure the effectiveness of IDL in terms of alleviating immediate human suffering and protecting critical infrastructure necessary for disaster response. For the most part, disaster relief law, the most developed part of IDL, will not involve ongoing relationships between states because responses under IDL are to single crises such as an earthquake, a cyclone, or a nuclear disaster.
What this means in practice is that IDL practitioners remain focused on short-term objectives where experience with disaster management demonstrates a need for better coordination of early warning systems and better delivery of disaster relief to disaster sites. In many respects, until the recent emphasis on disaster risk reduction, IDL has been largely perceived as a technical discipline focused on eliminating barriers to disaster relief coordination and ensuring that delivery of disaster relief respects human rights. IDL practitioners have focused their resources on relief and recovery. The discipline has not addressed political decision-making that creates the conditions for a future disaster, such as decisions to deforest land to support agricultural activities. Because the anthropogenic causes of disaster have been considered outside the purview of IDL practitioners, little attention has been given to mainstreaming fundamental IEL principles such as the precautionary principle into IDL practice, even though this principle might form a basis for urging states to either take or avoid certain actions to avert long-term disaster."
On the other hand, IEL works across longer time frames and focuses on building ongoing collaborative partnerships that typically last for years or decades and include regular conferences or meetings of the parties. IEL treaties tend to promote long-term investments in shared management schemes geared to change behavior by enhancing opportunities for coordination.
3 Even for phase-out regimes that select target years for ending production of certain ozone depleting substances, such as the Montreal Protocol, deadlines almost always contemplate time for transitioning between production methods.
14 Only recently, with legal tools such as the voluntary Aichi Targets negotiated under the Convention on Biological Diversity, have States expressed an urgency to achieve certain defined objectives by setting short time frames for achieving defined goals." To some degree, the discipline of IEL, unlike IDL, has endeavored to influence political decisionmaking that contributes to the creation of conditions for disaster. As a result, IEL has become in some contexts a heavily contested discipline, contributing to additional implementation delays.
Even though IDL and IEL currently operate in different temporal paradigms, an important question for public international law is whether opportunities exist for these disciplines to inform each other's practice and perhaps operate more self-consciously as "overlapping regimes" capable of synergistically reducing community exposures to disaster risks while also resolving complex environmental challenges in a timely manner.1 7 Can aspects of existing IDL practice focused on immediate coordination improve outcomes for IEL practitioners who find themselves regularly stymied by a lack of political will that is often manifested in the under-implementation of treaty obligations?
12 See, e.g., Convention on Biological Diversity, June 5, 1992, 31 I.L.M. 818 ("Where there is a threat of significant reduction or loss of biological diversity, lack of full scientific certainty should not be used as a reason for postponing measures to avoid or minimize such a threat."); United Nations Framework Convention on Climate Change, June 4, 1992, 31 I.L.M. 849 ("The parties should take precautionary measures to anticipate, prevent or minimize the causes of climate change and mitigate its adverse effects. Where there are threats of serious or irreversible damage, lack of full scientific certainty should not be used as a reason for postponing such measure, taking into account that policies and measures to deal with climate change should be cost-effective so as to ensure global benefits at the lowest possible cost.").
13 See, e.g https://www.cbd.int/sp/targets/ (last visited Jan. 14, 2016) (providing a compilation of twenty targets concluded as part of the Strategic Plan for Biodiversity 2011-2020 with specific target deadlines to achieve environmental objectives). For example, by 2020, States are expected to bring pollution from "excess nutrients" to levels that are not detrimental to ecosystem function and biodiversity. 1 See, e.g., Paris Climate Change Conference, United Nations Framework Convention on Climate Change, http://unfecc.int/meetings/items/6240.php (last visited Apr. 1, 2016) (illustrating that the implementation of the United Nations Convention on Climate Change has been the topic of political debate at twenty-one conferences of the treaty parties without clear resolution on how to achieve adequate and effective mitigation and adaptation).
17 Young, supra note 9, at 97 (designating "overlapping regimes" as one potential interaction within regimes of environmental governance).
Excess nutrients-particularly excess nitrogen and phosphorus-are known environmental hazards.
The problem of excess nutrients offers an interesting case study of how applying concepts of disaster risk reduction to IEL regimes might enhance effective domestication of IEL obligations. The section that follows describes the existing international legal framework for managing landbased threats posed by excessive nutrients and this framework's failure over the course of several decades, to address the cumulative and sometimes transboundary issues of nutrient overloading.
While there exist numerous potentially compelling explanations for why IEL has failed to be effective in reducing nutrient overloading, such as the presence of powerful national agricultural lobbies that resist domestic regulation, two explanations for the ongoing failure to respond to the quiet crisis of land-based pollution highlight important divergences between the regimes of IDL and IEL. First, unlike a hypothetical explosion of a fertilizer factory that would trigger a national disaster response, there is a lack of perceived national urgency in addressing incremental increases in fertilizer use on crops. If anything, increases in agricultural fertilizer use have been embraced as a solution to underproduction on lands.' 8 This translates into a larger political will issue, where political decisionmakers consciously ignore the visible impact of excess nutrients on waterways in favor of satisfying immediate constituent demands such as delivering short-term food security. The short-term thinking associated with the harvest cycle or the quarterly business cycle ignores long-term silent threats. Second, there appears to be a "bystander effect": In the face of an incident, the more parties simultaneously observe the incident, the longer it will take for any one of the parties to react.' 9 This institutional "bystander effect" may explain the recurring lack of decisive action to curb excess nutrient use in spite of the problem's acknowledgment at numerous governance levels. Parties observing phenomena such as coastal hypoxia and eutrophication may fail to act because they believe that a diffusion of responsibility limits their necessity to act, particularly when uncertainty exists regarding what suite of actions will effectively remedy the situation without imposing substantial costs on the part of the intervening party. Compounding the bystander effect, States may also succumb to "pluralistic ignorance," where they do not act because other states are not acting either. 20 In the final portion of this Article, it will be argued that applying existing IDL practices when implementing IEL obligations may overcome some of the inertia and response delay associated with the "bystander effect." " Geeta Anand, Green Industry in India Wilts as Subsidies Backfire, WALL STREET J. (Feb. 22, 2010, 12:01 AM) , http://www.wsj.com/articles/SB10001424052748703615904575052921612723844. ("As the soil's fertility has declined, farmers under pressure to increase output have spread even more urea on their land."). 
II. INTERNATIONAL AND REGIONAL LEGAL RESPONSES TO EXCESS NUTRIENTS AS A CASE STUDY OF A LATENT ECOLOGICAL DISASTER
It is axiomatic that one can have too much of a good thing. This is the case with the "greening" of world waterways through the largely unintentional release of chemical fertilizers and organic biomass. The agricultural industry is one of the primary sources of nutrient loading, particularly after the onset of the "the Green Revolution." During this time, the industry introduced large amounts of synthetic fertilizers consisting of nitrogen, phosphorus, and ammonia onto lands in order to increase yield for high-yield variety seeds.' However, the ongoing agricultural practice of applying large amounts of fertilizers poses a sizable disaster risk for certain coastal regions located in close proximity to agricultural fields such as the Gulf of Mexico. Annually, farmers and other industries in Cambodia, China, Malaysia, Thailand, and Vietnam deposit 600,000 tons of nitrogen into the rivers.
22
Due to the growing global population and the food supply necessary to feed it, UNEP estimates that by 2050 an estimated 2.4-2.7 fold increase in nitrogen and phosphorus-triggered eutrophication will have notable impacts on terrestrial, freshwater, and coastal ecosystems." In the United States, a surge in the planting of corn for ethanol to meet biofuel policy targets is anticipated to increase nitrogen pollution by over one third in the already impacted Mississippi River Basin by 2022.24 The possibility for a latent ecological disaster associated with excess nutrients has manifested in the increasing incidents of coastal hypoxia over the last three decades. Hypoxia results from a reduction in dissolved oxygen in the water to levels below 2 mg/L, which effectively "suffocates" marine life.
25
Some coastal areas of the globe have natural cycles of hypoxia, but the sharp increase in hypoxic events in shallow coastal and estuarine waters is now directly linked to anthropogenic nutrient loading into waters.
6
When algal blooms occur due to excess nutrients in coastal waters and the algae subsequently die, algae sink to the bottom and decompose. This process uses up dissolved oxygen in the water and then, in combination with the stratification of the water column, leads to a sustained deprivation of oxygen in the water column.
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The lack of oxygen in an oxygenlimited habitat has "major consequences." 2 8 Researchers have identified between 400 and 550 "dead zones," and they argue that hypoxia is as great a threat to coastal 21 G. S. Khush, Green Revolution: Preparing for the 21st Century, 42 GENOME 646, 648 (1999) (observing that as part of the ongoing "Green Revolution" "[w]orldwide fertilizer use increased rapidly from 14 million tons in 1950 to 140 million tons in 1990, or a 10-fold increase" In addition to direct fish deaths attributed to hypoxia, fish exposed to hypoxic conditions have reduced reproduction rates, which has serious implications for major fishery areas exhibiting hypoxia, including the Baltic Sea, the Black Sea, the Gulf of Mexico, and the East China Sea.
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Researchers also identify excess local nutrients as a potential driver in regional coastal acidification." While there are natural cycles of hypoxia in some regions, the primary source of the nutrients fueling the recent increase in hypoxia is from agricultural industry runoff.
2
Complicating matters, hypoxia driven by nutrient loading may also be exacerbating the already present impacts of ocean acidification. An experiment on bay scallops found that the combined stressors of low oxygen and acidification during early stages of scallop development were synergistically worse than would have been predicted by examining the impacts of each stressor independently."
International and regional law have addressed the issue of excess nutrients in the context of land-based pollution agreements, and the remainder of this section of the chapter details a broad range of international and regional agreements negotiated over several decades to respond, in part, to the problems associated with excess nutrients. Two recurring themes are noteworthy. First, nutrient pollution is generally not regarded as a high-threat risk. In general, obligations to reduce nutrients tend to be unquantified, and there are few mechanisms, with the exception of some very recent agreements by the Baltic Sea States, for states to hold each other accountable for reducing nutrient loads. Second, only a handful of the agreements specifically address activities of the source industries that contribute the most to the problem of excess nutrients. The discussions of the conventions are organized below into three categories. The first set includes agreements concluded before the Global Programme of Action on Land-Based Pollution. The second category covers the Global Programme of Action. The third category covers recent regional efforts, such as the Baltic Sea Plan. (2012) .
32 Id. at 15 (noting that "The majority of hypoxic zones that have developed over the last 30 years are directly linked to agricultural nonpoint runoff."). While this Article is focused on the disaster risks associated with excess nutrient runoff and releases and the appropriate legal responses to these risks, it is noteworthy that airborne emissions from fossil fuel plants, including carbon dioxide, nitrogen oxides, and sulfur oxides, also exacerbate the problem of coastal hypoxia. Id at 38. 13 
A. Pre-Global Programme ofAction Agreements and Excess Nutrients
1974 Convention for the Prevention of Marine Pollution from Land-Based
Sources (Paris Convention) and Protocol
Negotiated shortly after the Stockholm Convention on Human Development and the Environment in 1972, the 1974 Convention for the Prevention of Marine Pollution from Land-Based Sources (Paris Convention) and Protocol is one of the earliest documents to identify nutrient pollution problems. It called upon states in certain areas of the Atlantic Sea, Arctic Sea, Baltic Sea, and Mediterranean Sea to "pledge themselves to take all possible steps to prevent pollution of the sea, by which is meant the introduction by man, directly or indirectly, of substances or energy into the marine environment (including estuaries) resulting in such deleterious effects as hazards to human health, harm to living resources and to marine ecosystems, [and] damage to amenities or interference with other legitimate uses of the sea."
While the treaty did not name specific land-based industries contributing to marine pollution, such as wastewater treatment plants or the agricultural industry, it did identify watercourses and coastal pipelines as potential conduits for pollution.
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Parties to the treaty agreed "to limit strictly" the introduction of certain substances listed in Annex A including phosphorus.
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In order to achieve these objectives, States "shall, as appropriate" design "specific regulations or standards governing the quality of the environment, discharges into the maritime area, such discharges into watercourses and emissions into the atmosphere as affect the maritime area, and the composition and use of substances and products" with time limits for achieving the elimination or reduction of pollution.
7
The Convention never specifically mentioned nitrogen pollution. Eventually, the parties to the Paris Convention replaced this Convention with the Convention for the Protection of the Marine Environment of the North-East Atlantic (OPSAR Convention)."
Law of the Sea-Article 207 on Land-Based Pollution
The drafters of the U.N. Convention on the Law of the Sea (UNCLOS) recognized the significance of the land-sea pollution linkage when they negotiated 34 Convention for the Prevention of Marine Pollution from Land-Based Sources art. Post-UNCLOS, States responded to the obligations to reduce land-based pollution largely by negotiating regional cooperation agreements.
Regional Cooperation Agreements on Land-based Source Pollution
Many of the regional cooperation agreements negotiated after UNCLOS and the Paris Convention are based on language and approaches drawn from the 1985 Montreal Guidelines for the Protection of the Marine Environment Against Pollution from Land-Based Sources, drafted under the auspices of UNEP.
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For example, most of the regional land-based protocols offer some language about domesticating obligations to reduce land-based pollution and responding to pollution emergencies by either individually or jointly developing and promoting "national and international contingency plans for responding to incidents of pollution from land-based sources." 4 3
A number of Conventions and Protocols incorporated a "black list" of substances that must be eliminated and a "grey list" of substances that must be strictly limited or reduced; these lists replicate the annexbased approach developed in the Montreal Guidelines." Nitrogen, as an excess nutrient, was typically not included in these lists.
UNEP administers a number of treaties, including the Protocol for the Protection of the Mediterranean Sea against Pollution from Land-Based Sources (Athens Protocol).
47
The Athens Protocol was negotiated to cover "polluting discharges" including "run-off."" Protocol parties were expected to "strictly limit" phosphorus, as well as more broadly any "substances which have, directly or indirectly [,] an adverse effect on the oxygen content of the marine environment, especially those which may cause eutrophication." 49 Taking into account the "local ecological, geographical, and physical characteristics, the economic capacity of the Parties and their need for development, the level of existing pollution and the real absorptive capacity of the marine environment," parties were expected to negotiate shared standards and guidelines.so Specifically, as they became aware of pollutants, parties were expected to institute "the control and progressive replacement of products, installations and industrial and other processes causing significant pollution of the marine environment."" Other UNEP treaties, such as the Abidjan Convention for West and Central Africa, required parties to formulate protocols, measures, procedures, and standards in order to "prevent, reduce, combat and control pollution from all sources."" The Nairobi Convention for East Africa included largely the same general substantive obligations as the Abidjan Convention."
In addition to the UNEP administered conventions, there are a number of regional agreements on land-pollution that are independently administered. Most of these agreements provide states with little guidance beyond a call to reduce pollution. For example, State parties to the Jeddah Convention bordering a semienclosed sea concluded a regional treaty similar to other general regional seas treaties that require states to reduce pollution with no discussion of nutrients. requiring them to create national standards, laws, and regulations to implement the Convention." Subsequently, the Kuwait Convention parties negotiated a protocol for eliminating and reducing land-based source pollution and agreed to "progressively develop and adopt" a set of regional regulations to regulate landbased sources including agriculture. 56 In South America, the Lima Convention illustrates a similar general effort to tackle marine pollution and also included the negotiation of a specific protocol to tackle land-based sources with an indirect reference to excessive nutrients.
7
The Protocol creates an obligation for states to "endeavour to formulate and progressively adopt, acting individually or jointly as appropriate, in co-operation with the Executive Secretariat or another competent international organization, as the case may be, rules, standards and common practices and procedures dealing with ... control of products .. . causing significant pollution from land-based sources."" The Protocol further requires states to "endeavour progressively to reduce in their respective zones . .. pollution from land-based sources caused by the substances," including "substances which have, directly or indirectly, an adverse effect on the oxygen content of the marine environment, especially those which may cause eutrophication."" Discharges of such substances are subject to "selfmonitoring and control" by the national authorities."
In Eastern Europe, parties negotiated both the Black Sea Convention and an annex-based Protocol requiring states to prevent and eliminate substances listed in Annex I and to reduce and eventually eliminate substances listed in Annex 11.61 Nutrients are listed in Annex 11.62 Parties also agreed to "take into consideration" the possibility of cooperating on reducing "the pollution load from agricultural and forest areas affecting the water quality of the marine environment of the Black Sea ... in order to comply with the accepted concentrations of substances and matter listed in Annexes I and 11 to this Protocol." Finally, in the Baltic Sea region, home to the world's largest dead zone, States negotiated the Convention for the Protection of the Baltic Sea Area (Helsinki Convention) in 1974, and then revised the treaty in 1992.6 Parties further agreed to "co-operate in the development and adoption of specific programs, guidelines, standards or regulations concerning ... inputs to water and air, environmental quality, and products containing harmful substances and materials and the use thereof.
States listed nitrogen and phosphorus as priority substances for "preventative measures" because of their tendency to anthropogenically cause 68 eutrophication.
Each of these agreements relied upon its member states to implement domestically general pollution prevention measures with little specificity as to the content of the measures. As drafted, each of the protocols contributed in some part to additional delays in implementation by leaving negotiations for a future date on region-wide rules and standards. The early agreements were largely "agreements to agree," reflecting both a lack of urgency on the part of states to act as well as an unwillingness to be the first to act in a situation of diffuse responsibility. In part because of a lack of an effective strategy to constrain economic sectors, little measurable progress was made on reducing excess nutrients and coastal eutrophication incidents caused by excess nutrients across many of the regions that had concluded pollution reduction agreements.
B. Washington Declaration and Global Programme ofAction on Excess Nutrients
In spite of shared understandings that land-based pollution was a threat to the marine environment, as reflected in the numerous agreements described above, progress continued to be slow in harmonizing pollution prevention and reduction policies relevant to excess nutrients. In 1995, 108 states stated in the Washington Declaration "their commitment to protect and preserve the marine environment from the impacts of land-based activities" by "setting as their common goal sustained and effective action to deal with all land-based impacts upon the marine environment," including sewage and excess nutrients. 69 States called for a "Global Programme of Action" (GPA) and agreed to "developing or reviewing national action programmes within a few years on the basis of national priorities and strategies" and "taking immediate preventive and remedial action, wherever possible, using existing knowledge, resources, plans and processes. 
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with regional partners have been slow due to limited financing and limited political will to engage the hydra-headed problem of land-based pollution."
The "national programmes of action" provided for under the Washington Declaration are expected to identify problems, prioritize actions, select management objectives and strategies, review effectiveness of strategies, and provide for proper financing and enforcement. Regarding sewage treatment, states should have proper management of sewage flows and implement, where possible, no-water or low-water solutions to avoid wastewater. Regarding nutrient overloading, states are expected to implement "regulatory measures, economic instruments and voluntary agreements, to control anthropogenic sources of nutrients" affecting areas experiencing eutrophication by managing for sewage, employing "best environmental practice" in "agriculture and aquaculture," and "best environmental practice, best available techniques, and integrated pollution and prevent control in industrial operations." 4 The GPA further urges states in relation to excess nutrients to regionally establish "common criteria for the identification of existing and potential problem areas," identify areas where pollution is likely to be caused directly or indirectly, identify places for priority action, establish shared means for calculating nutrient inputs, and develop measures to reduce nutrient inputs particularly for the agricultural sector.
75
The output of the GPA program has been sub-optimal. In 2006, states met at an intergovernmental meeting to review the implementation of the Global Programme of Action.1 6 The conclusion of the review was to encourage "soft law" action plans for states that lack full-fledged cooperation with neighbors and binding protocols for states with a long history of cooperation. 7 The authors of the review report suggested that, in theory, protocols would have the advantage of providing "precise standards which states are to meet."" While this may be true for international protocols such as the Kyoto Protocol with negotiated carbon reduction targets, this has generally not been the case for the protocols drafted to address land-based pollutants. Of the protocols addressing land-based pollutants, only the Cartagena Protocol has specific targets associated with domestic wastewater.' As of 2015, the only regional instruments to provide specific public targets for nutrients are the North-east Atlantic Environmental Strategy for OSPAR and the Baltic Sea Action Plan described below.
C. Post-Global Programme ofAction Agreements and Excess Nutrients
The GPA raised global political awareness about the impacts of excess nutrients. This new awareness has been subsequently reflected in a variety of protocol amendments, new protocols, recommendations, and action plans. With the exception of the latest initiatives under the OSPAR Convention, the Cartagena Protocol and the efforts of Baltic States to formulate an action plan, very few of the post-GPA legal changes include quantitative targets for nutrient reduction, binding regulations on industry sectors, or specific best practices for tackling excess nutrients.
Regional Protocols
After the publication of the GPA, a number of existing protocols were amended and new protocols were created to respond to the call in the GPA to reduce pollution from sewage treatment and nutrient overloading. For example, in the amended Athens Protocol on the Mediterranean the parties recognized that landbased sources could include non-point diffuse sources.o Parties to the Athens Protocol agreed to undertake the development of action plans that would address key polluting sectors, including the fertilizer production industry, agriculture, animal husbandry, aquaculture, disposal of sewage sludge, and the treatment and disposal of domestic wastewater." The action plans were intended to cover a number of substances, including both "compounds of nitrogen and phosphorous and other substances which may cause eutrophication" and "non-toxic substances that have an adverse effect on the oxygen content of the marine environment." The parties to the Jeddah Convention adopted a protocol giving priority to gradual elimination of "toxic, persistent, and biological accumulating inputs."" Referring to the Global Programme of Action, the Jeddah Protocol parties agreed that substances that contribute to eutrophication should be included as priority landbased pollution sources." The Protocol provides for the negotiation of "national and regional work programmes" with "timetables" for implementation that are reviewed on a regular basis." States had adopted a broad regional action plan in 1982, but this plan has not been updated to reflect the subsequently negotiated protocol. The recent Nairobi Protocol on Land-Based Sources for East Africa recognizes "diffuse sources" as a category of land-based pollution." Parties are expected to "prevent, reduce, mitigate, combat or eliminate, as appropriate, the pollution load from diffuse sources, in particular, agricultural activities affecting the marine and coastal environment," as soon as possible, from the date of entry into force" of the Protocol, parties should designate substances and activities that should be quantitatively regulated as well as provide "control and progressive replacement" of products causing significant pollution in the marine environment." Categories of priority substances include both "nitrogen and phosphorous compounds and other substances that may cause eutrophication."" Although the Protocol appears to be in force for ten states, there does not appear to be any publicly available action plan on land-based pollution with specific targets. 92 Excess nutrients from sewage and agriculture are the second most important pollutant source category in the Caribbean region." Like the revised Athens Protocol, the Cartagena Protocol identified phosphorus and nitrogen as key pollutants, domestic sewage and agricultural non-point sources as priority sources to control, and the propensity of a substance to cause eutrophication as highly problematic.
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Unlike other protocols in effect, the Cartagena Protocol included Annexes implementing a schedule for specific regionally based effluent limitations on domestic wastewater plus specific plans to reduce agricultural non-point sources." In 2015, five years after the Protocol went into effect, states are required to have a plan that estimates the loading of agricultural runoff into waterways, identifies human health impacts, and reviews the administrative framework for managing non-point source.
96 Parties are expected to evaluate "best management practices" and to reflect on their effectiveness.
7
Under the Protocol, a Scientific and Technical Committee is assigned the responsibility of reviewing on a regular basis the specific objectives set out in the Protocol Annexes and determining the effectiveness of the measures including the socio-economic impact of measures A general action plan associated with the Nairobi Convention was negotiated in 1982 but has not been updated.
92 Cartagena Protocol, supra note 79, at Annex III.
9 Nutrients, CARIBBEAN ENV'T PROGRAMME, http://www.cep.unep.org/publications-andresources/marine-and-coastal-issues-links/nutrients (last visited Dec. 18, 2015). 
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adopted to implement the Protocol." This Committee is empowered to advise on priority management measures."
OSPAR Convention Recommendations
Replacing the Paris Convention, the Convention for the Protection of the Marine Environment of the North-East Atlantic (OSPAR Convention) calls upon parties to harmonize their policies and, "where appropriate," adopt time limits for completing action programs and measures.m In spite of the GPA drawing specific attention to the problem in 1995, the only mention of nutrients is an indication that the Commission shall "draw up .. . when appropriate, programmes and measures for the reduction of inputs of nutrients from urban, municipal, industrial, agricultural and other sources."'o' The OSPAR Commission has initiated a number of nutrient-reduction recommendations that are not binding on the parties;1 02 the 1os Id. at 20 (Belgium, Germany, the Netherlands, Norway, Portugal, Sweden, and the United Kingdom failed to achieve reductions). countries has achieved nitrogen and phosphorus reductions.'" Most of the countries provided no reason for their failure to achieve the nutrient reduction targets except for the Netherlands and Norway, which cited delay in implementing measures associated with agriculture and wastewater. 0 7 Fifteen years after the GPA, the OSPAR States articulated another Commission-wide environmental strategy regarding eutrophication.o Part of the motivation for the strategy was concern that "effects of climate change and ocean acidification are apparent throughout the OSPAR maritime area and that pressures on the marine environment from climate change and ocean acidification are set to grow."'"
States set for themselves the goal of eliminating problematic eutrophication by 2020."o Specifically, states agreed to pursue a "target-based" and "source-based" approach."' At the national level, the State parties indicated their intention to implement fully the Marine Strategy Framework Directive, the Water Framework Directive, the Integrated Pollution Prevention Control Directive, the Nitrates Directive, and the Urban Waste Water Treatment Directive. 2 Until new nutrient reduction targets are set, parties are expected to reduce nutrient inputs independently in eutrophication problem areas by 50% relative to input levels in 1985."'
Action Plans
One of the goals for the GPA was to catalyze concrete action by states. While many of the regions described above are still contemplating what additional agreements they intend to enter into in order to implement the various protocols, the Baltic Sea and the Black Sea States have concluded "action plans" that reflect a greater level of urgency to act on nutrient reduction. As will be suggested in Part III, these two plans reflect an important development in IEL to approach longstanding ecological problems with a risk management perspective. In their action plans, Both the Baltic Sea and Black Sea States seem to recognize the long-term ecological dangers of continued coordination delays.
a. Baltic Sea Action Plan
The Baltic Sea is the "largest anthropogenically induced hypoxic area in the world.""l ecological health to the region by 2021 ." On paper, the plan is excellent because it clearly delineates needs of various water bodies and state-by-state responsibilitiessomething lacking in most other regional plans. For example, the region designated as the "Baltic Proper" has received over the period of six years around 327,000 tons of nitrogen even though it can "absorb" a maximum of around 233,000 tons of nitrogen. States have agreed to reduce 94,000 tons of nitrogen with different provisional commitments for different states. 116 Unlike vague treaty language from the various conventions and protocols on land-based pollution, the Baltic Sea Action Plan provided that State parties would submit targeted national programs to the Helsinki Commission for assessment by 2010."7 As of 2014, the targets for nutrient reductions had not yet been achieved. In fact, in the eutrophication study covering 2007-2012, the entire open Baltic Sea remained in a state of eutrophication."
8 Two additional areas that had been measured as meeting good water quality standards had become eutrophied."' The authors of the 2014 report observed that, even though nutrient input quantities had been reduced, the concentrations of nutrients in the waters had not declined. 20 More attention is needed to address open-sea nutrient loads. The 1996 Action Plan was revised in 2009.124 Eutrophication from nutrients was recognized as one of the key transboundary issues, particularly nutrient overloading from Danube River and other rivers that are not as well monitored.' 2 5 States set for themselves a "long-term ecosystem quality objective" to reduce eutrophication.1 26 Through a set of short-term, mid-term, and long-term management objectives, the states agreed to examine various land-based " Helcom Baltic Sea Action Plan, Nov. 15, 2007, available at http://www.helcom.filbaltic-seaaction-plan/action-plan/.
116 Id.
"1
Id. 121 Id. at 2.1 (finding that "more than 80% of the river-borne inorganic nitrogen load and around 50% of the river-borne phosphate load enters the Sea").
126 Id. at 3.2. While reducing pollution from diffuse agricultural sources was listed as a high priority, the program only suggested that targets be set for the mid-term and long-term.1 28 The plan proposed five to six years "to control specific farming practices with a high risk of causing nutrient losses" and ten or more years to bring compliance across the industry.1
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Other proposed actions, such as developing best available technology "for the design and operation of large-scale agro-industrial livestock production units, including pig and poultry farms," have equivalent timelines.130 In principle, the strategic plan's targets are encouraging given the lack of quantification in so many of the other instruments already described. Progress has been made in reducing nutrients, but the Black Sea States are struggling to adapt to drivers from climate change that are perpetuating coastal hypoxia problems."' c. International and Regional Land-Based Pollution Reduction Schemes
The Law of the Sea, several regional conventions, five protocols, and numerous action plans and strategies provide a formidable corpus of law regarding nutrient reduction. There is a shared understanding among most states that something needs to be done regarding nutrient deposition in regional waters. There is no shared sense of urgency across the various legal instruments. In some instances, the law appears to be perpetuating delay in taking action when there are no specifically set timetables or quantity targets. Parties seem content with revisiting agreements to make incremental changes. For example, when the Athens Protocol was re-negotiated in 1996, collective knowledge of the need for reducing nutrients and practices for addressing excess nutrients was generated as part of the 1995 GPA process. Yet, the Mediterranean Action Plan provided member states no specific guidance on nutrient reduction except for general observations regarding the need to regulate agricultural pollution. As of 1995, the Mediterranean States, which had already agreed to the reduce land-based marine pollution in 1980, were still undertaking commitments to collect information about pollution in the Mediterranean Sea, to share information about treatment of liquid and solid waste, and develop programs for pollution prevention.
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In 1999, the Mediterranean States agreed to a Strategic Action Programme to Address Pollution from Land-Based Sources (SAP), which provided some deadlines.1 3 3 Regarding nutrients, the SAP provided that by 2005, states must have developed National Plans and Programmes for the environmentally sound management of sewage.
3 4 The SAP set additional goals to reduce by 2009, the inputs of biological biochemical oxygen demands, nutrients, and suspended solids."' Acknowledging that nutrients from intensive agriculture "represent[] a high proportion of the total anthropogenic load of nutrients to the coastal zone," the SAP sets a vague target for member states "to reduce nutrient inputs, from agriculture and aquaculture practices into areas where these inputs are likely to cause pollution."' States are expected to assess how much fertilizer is used, how much manure is produced, and to promote "ecological agriculture." 3 7 These vague strategies provide little guidance for individual states. The halting efforts in the Mediterranean to reduce nutrients, spanning thirty-five years, illustrates the default behavior of regional actors to delay implementation of difficult but necessary interventions, such as regulating nutrient applications in agricultural practices.
States understand the issue of excess nutrients as a long-term problem to be reduced and eventually eliminated.
While states have named nitrogen and phosphorus as pollutants, it was not until the Baltic Sea Action Plan in 2007 that they set specific targets for nutrient reductions. Instead, states commit and recommit to addressing excess nutrients through the Washington Declaration, Montreal Declaration, and the most recent Manila Declaration."
The latest international effort is the formation of the Global Partnership on Nutrient Management, a platform for interaction between states, intergovernmental organizations, and the private industry, that intends to "estimate and map" at the watershed level the impact of nutrients. ' The general lack of specific operational responses might be explained by political reluctance to change the status quo or a variation of the "bystander effect," in which individual states wait for more legal clarity on "best environmental practices" before directing state resources to address land-based pollution sources. In order to combat the "bystander effect," which operates as a default approach for many states, it is critical that states understand the risks associated with inertia. The failure to act in response to international obligations because other states are not acting does not obviate the need to address latent ecological disasters. The final section of this Article suggests that the legal response to chronic environmental problems such as excess nutrients should be addressed by applying disaster risk reduction practices to implementation of IEL obligations.
III. OVERLAPPING IDL AND IEL REGIMES TO ADDRESS LATENT ECOLOGICAL
DISASTERS
Reducing excess nutrients is not an easy coordination problem. It involves multiple actors, including small and large factories, wastewater treatment plants, 1s Id. at 26 (The Strategy does not make clear whether reducing one of these three inputs such as sediments would suffice to meet the proposed target).
136 Id. at 27.
" Id. at 28. 
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and small and large farmers.
Some sectors like agriculture have not been historically subject to targeted regulatory regimes, and industry leaders respond with resistance when regulation is proposed. Efforts at incremental coordination across the globe to reduce nutrient applications through the various binding and non-binding law and policy frameworks detailed above have been uneven, leading to inadequate prevention and increases in the number and size of "dead zones" in coastal regions.
This last Part suggests that refraining how we approach IEL problems by thinking of them as IDL challenges may offer unexplored opportunities to bolster the effectiveness of existing IEL frameworks where little progress has been made towards achieving treaty objectives. IDL, in contrast to the current practices of IEL, offers the ability to deploy interventions more quickly to ensure that critical ecological thresholds are not exceeded. As noted in the introduction to this Article, the threat of potential ecological regime shifts raises substantial policy questions when nations are forced to grapple with new and potentially undesirable states. From a management perspective, it will be easier to manage a known threat, such as nutrient application, than to address an unknown consequence, such as a "dead zone," where restoration is no longer viable. The first Subpart describes why reframing certain IEL questions as IDL concerns may overcome existing JEL treaty regime inertia. The second Subpart explains how infusing disaster risk reduction thinking into IEL implementation might change existing state approaches to chronic IEL problems, such as nutrient overloading, where existing legal responses have yielded and continue to yield inadequate responses at the national level from responsible parties. Thinking about problems from a disaster risk calculus has the potential to change political conversations from sectoral disagreements about overregulation to more participatory dialogues about risk reduction planning.
A. Reframing Land-Based Source Pollution Problems as Disaster Risk Reduction Priorities to Overcome Existing Bystander Effect
Decades after recognizing the possibility of having too much of a good thing when it comes to chemical fertilizers and nutrients, states from both the Global North and Global South are struggling to engineer an effective legal response. If anything, a growing global population has made nutrient use even more prevalent as part of food security strategies to address the crisis of food quantity. The Food and Agriculture Organization observed that in 2014 the use of fertilizer in the globe increased by 2% from 2013 and is expected to grow at 1.8% per year from 2014 to 2018.'4 The challenge of enhancing terrestrial food sources has overshadowed the latent disaster of coastal food sources in spite of studies that coastal resources are in increasing peril. For example, scientists have observed that, as waters become increasingly saturated with nitrogen, the algal blooms are spreading, leading to the potential for increasing dead zones. In 2011, scientists concluded that today a unit of nitrogen in coastal waters will produce almost twice the quantity of algal bloom as it would have thirty to forty years ago. This Part of the Article suggests that approaching excess nutrients primarily as an IEL problem has failed to change behavior because the existing international instruments fail to compel states to make essential changes to landbased practices until threats have materialized. Response to excess nutrients under the OSPAR Convention reflects the propensity for delay by states in executing nutrient reduction strategies. In spite of states' awareness of "problem areas," it was not until 2004 that states developed guidelines for collecting data regarding harmonized reporting for nitrogen and phosphorus. By 2010, OSPAR States were still determining which areas were priority areas for reducing nutrients.'" By 2015, individual OSPAR States, such as Germany and the Netherlands, had failed to reduce nitrogen inputs. In fact, the Netherlands apparently applies more than 200 kilograms of excess nitrogen per year to each hectare.1 45 Because of threats from the European Commission for legal action due to violations of the Water Directive, Germany has developed new legislation that require a subset of farms to submit a strict nitrogen budget plan.' 46 The catch is that the German nitrogen budgets will not need to be in effect until 2018. This delay, an obvious political compromise, suggests that the majority of the German parliamentarians do not regard the nutrient overloading as a particularly urgent problem. There are a number of potential explanations for the delay in regulating nutrient inputs, including the prioritization of terrestrial food production strategies, the challenge of regulating dispersed actors, the political power of the fertilizer industry, or the lack of full understanding by policymakers. The IEL strategy for incremental change over a long time frame has been ineffective.
How might one change the status quo and speed up global political and legal commitments to reduce nutrient overloading in a manner that seems operationally promising like the Baltic Sea Action Plan? One possibility would be to create opportunities for "overlapping regimes," as Oran Young proposed, where IEL and IDL would share key methodologies and approaches.' 4 While the issue of nutrient overloading is definitely an environmental concern, as reflected in the treaties described above, it is also a concern for disaster risk reduction strategies whether states understand the connection between hazards and vulnerabilities. 
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Failure to continue to address excess nutrients will impact both sensitive habitats and, potentially, the food supply for communities dependent on coastal resources. Applying a robust disaster risk reduction framework to existing IEL land-based pollution law might eliminate the problem of a widespread "bystander effect," where parties continue to fail to act in part because of unstated assumptions regarding the diffusion of responsibility. The idea that IEL and IDL will operate as "overlapping regimes" is becoming increasingly probable with the intersecting goals of two major international policy initiatives: The Sendai Framework for Disaster Risk Reduction and the Sustainable Development Goals. In March 2015, the international community committed itself, as part of an international disaster law policy, to achieving "[t]he substantial reduction of disaster risk and losses in lives, livelihoods and health and in the economic, physical, social, cultural and environmental assets of persons, businesses, communities and countries" by 2030.148 Specifically, states agreed to "prevent new and reduce existing disaster risk" through a multi-disciplinary approach that will "prevent and reduce hazard exposure and vulnerability to disaster, increase preparedness for response and recovery, and thus strengthen resilience."1 4 9
These commitments should apply not just to catastrophic, sudden disasters such as tsunamis and earthquakes but also to latent disasters that have ecological thresholds that have been or are threatened to be exceeded. An implicit recognition of latent ecological disasters is also found in the Sustainable Development Goals. For example, Goal 15 and its targets call upon states "to ensure the conservation, restoration and sustainable use of terrestrial and inland freshwater ecosystems and their services," which include hazard-regulating ecosystem services."' Continuing to address excess nutrients and their connection to hypoxia as primarily environmental issues, states will employ a measured approach to problem solving that will not compel rapid action. If Germany were to develop a plan to reduce the continued spread of the known Ebola virus or of some other pandemic, a multi-year time frame for nitrogen-reduction would be unimaginable. Even though states understand the risks inherent in the unchecked spread of disease, states have failed to internalize the magnitude of risks associated with certain industrial practices that threaten to cause ecosystem regime shifts.
States may address the hazard of nutrient application in a more urgent fashion than is currently reflected in the international and regional laws for addressing land-based pollution sources by approaching it as a disaster mitigation issue. The legal framing of the problem will influence the extent to which the "bystander effect" delays action. States may continue to fail approaching nutrient pollution problems because of a shared social norm not to act. State policyrnakers might consider taking action where no other state is taking action as unnecessarily altruistic in the face of competitive agricultural markets. Reframing the problem as a disaster risk reduction problem could change the calculus of whether an individual state will invest in nutrient reduction.
Psychologists suggest that, for individuals faced with a crisis where they have a binary choice to either intervene or ignore the problem, the default of the "bystander effect" can be overcome by changing the group norm to "we need to do 148 Sendai Framework, supra note 10. something now.""' What does this suggestion mean in the context of increasing dead zones across a region? If each nation were to approach the "dead zones" as a ticking ecological time bomb for both marine environments and the jobs that depend on those environments within their jurisdiction, then states might begin to prioritize nutrient management as a necessary political intervention regardless of how other states react to fulfilling their obligations under the land-based pollution reduction treaties. A key normative shift that international law can facilitate is recognizing recurring environmental issues like excess nutrients as unmanaged hazards and potential precursors for disasters such as the collapse of a community fishery.
B. Applying Disaster Risk Reduction Strategies to Respond to Excess Nutrients
Assuming that states take a robust approach to disaster risk reduction and include latent ecological disasters in their analysis of national disaster risks, how might states "do something now" in order to combat the bystander effect and reduce threats posed by excess nutrients to coastal communities and coastal habitats? One possibility is for states operating within their existing land-based pollution regional arrangements to commit to creating regional action plans that are designed to identify specific shared risks, harness existing national institutional capacity to respond to the risks, and provide some framework for ensuring national accountability for hazard and risk reduction from other regional members. While this Article is focused on long-term environmental problems like nutrient overloading, this model of reducing risks by developing regional action plans may also be appropriate for other environmental challenges such as biodiversity loss, chemical management, or climate mitigation, where little progress towards achieving treaty objectives has been achieved. First, individual states or groups of states might undertake sub-regional level or possibly watershed level "rapid response assessments" (RRAs). These assessments would be a natural progression of the international RRAs. Over the course of the last half of a decade, UNEP has assigned teams of experts to draft RRAs to address discreet challenges, including environmental crimes, blue carbon, ocean acidification, and wastewater management.
The UNEP RRAs are significant for raising broader awareness among State parties, but they do not offer state-by-state recommendations and have not been updated to reflect related but new threats that arise. If states were to rely on groups of domestic multistakeholder experts to undertake RRAs in relation to individual environmental treaty commitments, then this could be the public foundation upon which to prioritize subsequent government disaster risk reduction actions that might include stricter regulations or removal of damaging product subsidies."' A domestic RRA might demonstrate how various hazards interact to create a set of risk conditions. The conclusions of an RRA might be publicly shared in the form of a vulnerability map to assist with national risk reduction planning.1 5 4 Vulnerability reviews should not be limited to ecological vulnerability, but should also incorporate community vulnerability. " Second, on the basis of vulnerability maps, states can define precautionary nutrient thresholds that are necessary to protect natural resources and avoid conditions that might trigger or increase a dead zone. Ideally, these nutrient thresholds would not just be aspirational, but would be incorporated into a national regulatory framework. For regions where thresholds have not yet been exceeded, the thresholds could operate as baselines for legal disaster prevention. Where thresholds have already been exceeded, a region can be identified as an ecological disaster hotspot requiring immediate agency coordination and action.
One model for agency coordination and action might be the coordination model found in existing contingency plans that address national responses to oil and hazardous substance spills.
6
The United States National Contingency Plan coordinates actions by federal, state, and local government through the creation and implementation of federal, regional, and area contingency plans.'
5 7 If a model of coordinated contingency planning were to be applied to nutrient overloading events, then the threat of "dead zones" might be prioritized as a necessary national disaster risk reduction measure. A contingency planning team might include wastewater treatment plant operators, federal and state departments of agriculture, federal and state fishery managers, and federal and state environmental protection departments. This concept has been championed in part by the State of Washington's ocean acidification strategy, which proposes "Pollution Control Action Teams" that would include "representatives of local, state, tribal, and federal agencies working closely with landowners and other interested parties."' Ideally, a latent ecological disaster contingency team would include senior-level policymakers who have the legal authority to exercise certain emergency powers, such as truncated administrative review, in order to effectively manage emerging environmental risks, such as a dead zone.
Finally, states participating in regional agreements must set quantitative targets based on the precautionary thresholds that will reduce the risk of an ecological disaster. Without quantitative targets, the "bystander effect" becomes even more pronounced, as there is no easily verifiable standard against which to compare the progress of various actors. The weakness of most of the existing IEL instruments addressing excess nutrients as land-based pollution has been a lack of "the coordination and integration of agricultural, risk management and environmental policy actions." An important part of disaster risk reduction is building active networks capable of adapting to changing conditions on the ground. In creating disaster risk reduction strategies for a community, states must work with the communities as they are with all of their resistance and potential dysfunctions. When a disaster strikes, the community must rely on itself to respond and create internal accountability. The same need to build a network of key actors applies to approaching environmental management as disaster risk problems. Until recently, this has not been a core practice for IEL, where treaties have not been specific about which groups of stakeholders should be consulted by the state and included in developing a response. Even today, where there are more efforts to build multistakeholder groups to address key issues such as biodiversity loss and climate change, some of these groups are still missing key actors whose activities are central to making progress towards resolving a long-term environmental crisis. For example, in the Global Partnership for Nutrient Management, a network formed to address excess nutrients, the partnership does not appear to include any farmers' organizations in its strategic leadership.'" Applying an IDL approach to IEL issues makes sense because, in theory, it should highlight the urgency of managing certain otherwise neglected issues and should ensure that the right actors are at the decision-making table.
CONCLUSION
As a young legal field with its roots in the 1970s, IEL has raised awareness of shared challenges in managing critical resources such as the air, water, and land. Yet, one of the chronic challenges for the field has been ongoing delay in implementation of effective environmental measures. This reoccurring delay is well-illustrated by the case study of land-based pollution, where states have been negotiating agreements since the 1970s with few tangible results in the area of nutrient overloading. After thirty years of treaties and a sharp increase in the numbers of dead zones, the need is more urgent than ever for state action to curb trends that threaten to cross ecological thresholds and lead to regime shift.
Excess nutrients are not a trending topic that solicits much interest from the public. However, perpetuating the existing "green" revolution to meet food security demands may ultimately contribute to a "blue" death spiral for coastal fisheries. The threats are increasingly obvious in places such as the Gulf of Mexico and the Baltic Sea, where de-oxygenated waters are stressing increasingly fragile ecosystems. This continued release of excess nutrients will eventually exceed ecological thresholds-if it has not already-leading to irreversible threats to the viability of existing livelihoods, food resources, and ecosystems. What has been http://unep.org/gpa/documents/meetings/gpnm/steeringcommittee/ReportofGPNMSteeringCommitteeD ecember2014.pdf (noting "gaps in the membership" of the Global Partnership and suggesting inclusion of "global farmer networks").
deemed largely an environmental management issue may soon threaten fundamental human rights including the right to food. Existing international, regional, and national law has been largely unresponsive to the growing threats of excess nutrient deposition. Why has there been so little national or regional response in spite of a profusion of both information about excess nutrients and agreements to cooperate? This Article suggests that one of the coordination challenges has been the result of an international "bystander effect" whereby states fail to fully appreciate the nature of the pollution problem and then assume there will be a diffusion of responsibility to resolve the problem. Until very recently with the development of action plans that diffuse the responsibility among states, the strategy of reducing land-based pollution has been incremental and qualitatively undefined. As a result, initiation of action to prevent and control pollution across a region is unnecessarily delayed.
While it is not enough to label something as a disaster and expect behavioral changes, the international environmental law of land-based pollution reduction will benefit greatly from approaching nutrient reductions as a disaster risk reduction problem rather than as a multi-decade environmental management concern. Reframing and relabeling the problem may generate new institutional responses, including the introduction of discrete targets for reducing nutrient deposition for which states can be held accountable, specific reforms for industries contributing nutrients (e.g., requiring planting of cover crops 16 or berming for agricultural fields to prevent nutrient rich run-off), and deadlines for action. Framing pressing IEL challenges where international treaties have failed to deliver progress towards treaty objectives in the context of existing IDL principles and concepts such as risk reduction and prevention introduces a necessary degree of pragmatism and urgency to target land-based pollution stressors that continue to threaten coastal resources. Labeling the irreversible regime shifts associated with certain types of environmental problems, such as biodiversity loss and pollution, as disasters is an essential step in reconfiguring human relationships as relationships that rely on valuing the environment.
Acting now to manage environmental risks that threaten regime shifts is not without financial costs. In a world of diminishing public financial resources, there will be tradeoffs between acting and maintaining a status quo. In the case of latent ecological disasters, states must consider not just the costs of reforming agricultural practices, but also the costs of failing to act for food security systems. states have had thirty years since the inception of global and regional efforts to manage excess nutrients in order to implement sectoral changes, and yet change has been marginal at best. To overcome the "bystander effect," states must understand the implications of regime shifts for future planning and incorporate ecological thresholds into their short-term risk planning. One means of doing this will be to build institutional responses within existing environmental and disaster response institutions that will create overlap between the existing IDL and IEL regimes by mainstreaming risk reduction practices into current environmental management and environmental treaty implementation.
165 Charles, supra note 29 (describing research by Phil Robertson at Michigan State University, which concluded that approximately half of the fertilizer applied to a field using standard plowing and fertilizer recommendations was washed off the field versus losses of only about one-third of the fertilizer when small amounts of fertilizer were applied with a planting of a winter cover crop).
'66 See generally Folke et al., supra note 6.
